Influence of maternal diabetes on basement membranes, type 2 cells, and capillaries in the developing rat lung.
To determine the effect of maternal diabetes on rat lung development, we studied the ultrastructure of the alveolar wall from the ninteenth day of gestation (term = 22 days) through the eighth postnatal day in fetal and neonatal rats of mothers with streptozotocin-induced diabetes. In normal fetal lung development, epithelial basement membranes develop large discontinuities beneath type 2 cells, through which cytoplasmic foot processes extend into the interstitium. Maternal diabetes delays the appearances of these epithelial basement membrane discontinuities and reduces the number of type 2 cell processes that penetrate it. These alterations in epithelial basement membrane are reversed after birth. There is no ultrastructural evidence of a delay in type 2 cell maturation as assessed by lamellar body volume density morphometry. Endothelial basement membranes, which are not present around the growing pulmonary capillary bed in the pseudoglandular lung, are seen late in normal gestation, primarily around capillaries forming the mature air-blood barrier. This development of endothelial basement membrane may be delayed in the fetuses of diabetic mothers and reflects a significant delay in the expansion of the pulmonary capillary network in these animals as assessed by morphometric volume density measurements. This effect on capillary growth is not reversed in the newborn animals through 8 days after birth. The summation of these effects indicates a generalized slowing of fetal lung development by maternal diabetes, some of which effects persist after birth and may continue to influence lung development during the period of postnatal alveolar septal growth.